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A key assumption made by Keeling et al. [1996] and Bender et al. [1996] is that multi-year trends in observed O2/N2 are insensitive to interannual variability in the global, annual mean air-sea oxygen flux. The global atmospheric balance for CO2 and O2/N2 is assumed to be comprised only of the long-term trends imparted by fossil fuel combustion, land biota and ocean CO2 uptake. However, data suggests that interannual variability may be significant. Bender et al.
[1996] study atmospheric O2/N2 data from two stations at 41 ø S and interpret a large seasonal cycle with substantial interannual variability (21% of the mean). At a latitude with minimal terrestrial influence, the likely source for O2 variability is air-sea exchange.
The magnitude of interannual variability in air-sea oxygen fluxes has yet to be estimated either globally or region- ally. Although the impact of interannual variability on CO2 sink estimates will be reduced by forming multi-year averages, the timescale on which interannual variability is negligible also remains an unknown.
In this study we focus on air-sea O2 flux variability in a model of North Atlantic ocean. Our goals are two-fold. Firstly, to examine the regional interannual variability of air-sea O2 fluxes. Is there potential for a significant uncertainty in estimates of fossil fuel CO2 partitioning due to the assumption that interannual variability in air-sea O2 fluxes can be neglected? Secondly, we elucidate the physical mechanisms underlying the model's variability. 
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